T A B L E O F C O N T E N T S
The review authors identified one randomised controlled trial comparing ring and Gellhorn pessaries. The results of the trial showed that both pessaries were effective for the approximately 60% of women who completed the study with no significant differences identified between the two types of pessary. However, methodological flaws were noted in the trial, as elaborated under risk of bias assessment. There is no consensus on the use of different types of device, the indications nor the pattern of replacement and follow-up care. There is an urgent need for randomised studies to address the use of pessaries in comparison with no treatment, surgery and conservative measures.
P L A I N L A N G U A G E S U M M A R Y

Pessaries (mechanical devices) for managing pelvic organ prolapse in women
Pelvic organs, such as the uterus, bladder or bowel, may protrude into the vagina because of weakness in the tissues that normally support them. The symptoms that they cause vary depending on the type of prolapse. Pessaries (mechanical devices such as latex or silicone pessaries) can be used to try to restore the prolapsed organs to their normal position and hence to relieve symptoms. They are commonly used when conservative treatment, like physiotherapy, and surgery have either failed or are not suitable. The review found one randomised trial which compared two types of pessary, the ring pessary and the Gellhorn pessary. Both pessaries worked for the 60% of women who completed the study and there were no differences between the two types of pessary.
S U M M A R Y O F F I N D I N G S F O R T H E M A I N C O M P A R I S O N [Explanation]
Mechanical devices for pelvic organ prolapse in women 
CI:
Confidence interval;
GRADE Working Group grades of evidence High quality:
Further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality:
Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality:
Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
B A C K G R O U N D Description of the condition
Pelvic organ prolapse is common and is seen in up to 50% of parous women in a clinic setting (Swift 2000) . In the general population, an estimated 30% of women will have signs of prolapse although the majority are asymptomatic (Samuelsson 1999 
Description of the intervention
Prolapse treatment may be dependent on a number of factors including the severity of prolapse, the bothersomeness of the associated symptoms, the woman's general health and the woman's treatment preference (Kapoor 2009; Basu 2011) . Options available for treatment are conservative (for example pelvic floor muscle training), mechanical support (such as vaginal pessaries), oestrogens and surgery. Previously, conservative or pessary treatment was only considered for women with a mild degree of prolapse, for those who wished to have more children, and the frail or those unwilling to undergo surgery. However, 87% to 98% of clinicians report using pessaries in their clinical practice (Cundiff 2000; Pott-Grinstein 2001; Gorti 2009 ) and 77% of gynaecologists report using pessaries as first line treatment for prolapse (Cundiff 2000) . This is a review of treatment with pessaries (mechanical devices) for prolapse. We will use the term 'pessary' throughout the review, with a pessary been defined as a passive mechanical device designed to support the vagina. Other Cochrane reviews assess the effectiveness of surgical, conservative and oestrogen based treatments for prolapse (Ismail 2010; Maher 2010; Hagen 2011b) and mechanical devices for urinary incontinence (Lipp 2011 ). An extensive range of pessaries have been described for the treatment of prolapse (Poma 2000; Oliver 2011). These consist mainly of latex or silicone pessaries which are shaped devices that are inserted into and left in the vagina to support the prolapsed pelvic organs. Two main groups of pessaries are used, support pessaries and space filling pessaries (Oliver 2011). Study findings suggest that ring pessaries are the type most commonly used in practice (Cundiff 2000) but these may not be effective for all types of prolapse.
How the intervention might work
Pessaries are used in pelvic organ prolapse in order to physically support the vaginal walls and the pelvic organs behind them. The pessary is inserted into the vagina with a view to holding the prolapsed organs inside the vagina, supporting the pelvic structures, and relieving pressure on the bladder and bowel (Hay-Smith 2009). The aims of using a pessary in the management of pelvic organ prolapse include to:
• prevent the prolapse becoming worse;
• help decrease the frequency or severity of symptoms of prolapse;
• avert or delay the need for surgery (Oliver 2011).
Variable patterns of follow-up care are reported (Gorti 2009), however pessaries do need to be removed regularly and the vaginal mucosa checked for erosions. Some patients will be able to remove and replace the pessary themselves, which may lengthen the intervals between gynaecological examinations, while others will return to the clinic for removal and replacement. Descriptive data suggest that local oestrogens may be beneficial in successful pessary fitting or in maintenance of treatment with pessaries 
Why it is important to do this review
The wide variety of treatments available for prolapse indicates the lack of consensus as to the optimal treatment. Provided that sufficient numbers of trials of adequate quality have been conducted, the most reliable evidence is likely to come from the consideration of randomised controlled trials, and this is the basis for the present review. The aim is to help identify optimal practice and highlight where there is a need for further research.
O B J E C T I V E S
To determine the effectiveness of pessaries (mechanical devices) for pelvic organ prolapse in women.
The following comparisons were considered:
1. any mechanical device versus control, waiting list or no active treatment; 2. any mechanical device versus another treatment (lifestyle interventions, oestrogen treatment, physical interventions such as pelvic floor muscle training, surgery); 3. any mechanical device plus another treatment versus the other treatment alone; 4. any mechanical device plus another treatment versus the mechanical device alone; 5. one mechanical device versus another mechanical device; 6. differing frequencies of device review or device change.
Other treatments could include: lifestyle interventions; oestrogen treatment; physical interventions such as pelvic floor muscle training; surgery.
This review was designed to assess the effects of mechanical devices which support prolapse. It did not assess devices designed to improve pelvic floor muscle tone.
M E T H O D S Criteria for considering studies for this review Types of studies
Randomised or quasi-randomised controlled trials in which at least one arm was a pessary (mechanical device intervention) for pelvic organ prolapse.
Types of participants
Adult women seeking treatment for symptomatic pelvic organ prolapse. Pelvic organ prolapse included:
• anterior vaginal wall prolapse (cystocoele, urethrocoele);
• posterior vaginal wall prolapse (enterocoele, rectocoele, perineal deficiency);
• uterine or vaginal vault prolapse.
Types of interventions
One arm of a trial involved allocation to a pessary (mechanical device) for prolapse. 
Types of outcome measures Primary outcomes
• Women's perceived improvement in symptoms of prolapse (e.g. assessed using validated symptom questionnaires)
Secondary outcomes
Subjective
• Acceptability or satisfaction with treatment
Objective
• Grade of prolapse with device in situ • Site-specific grading of prolapse using Baden Walker or Pelvic Organ Prolapse-Quantification (POP-Q) classification (Bump 1996) Quality of life
• Prolapse-specific quality of life questionnaire (e.g. P-QOL) (Bump 1996) • Generic quality of life or health status measures (e.g. SF 36) (Ware 1993)
• Psychological outcome measures (e.g. HADS) (Zigmond 1983) Measures (objective or subjective) of associated symptoms
• Bladder problems, including urinary incontinence, occult urinary incontinence, and relief of voiding difficulty
• Bowel problems, including relief of obstructed defecation • Sexual problems, including acceptability of device to both partners Primary and secondary outcomes, as defined above, were classified by the review authors as 'critical', 'important' or 'not important' for decision making from the woman's perspective. The GRADE working group strongly recommends including up to seven critical outcomes in a systematic review (Guyatt 2011a; Guyatt 2011b; Guyatt 2013a; Guyatt 2013b). In this systematic review, GRADE methodology was adopted for assessing the quality of evidence for the following outcomes: • woman's perceived improvement in prolapse symptoms assessed using validated symptom questionnaire at one year; • acceptability of or satisfaction with treatment at one year; • grade of prolapse with device in situ at one year.
Complications
• Ulceration, bleeding, discharge, need for removal, fistula • Dislodgement, discomfort • Urinary tract or bowel obstruction • Incontinence, occult incontinence • Incarceration • Carcinoma • Need for and reasons for device removal
Search methods for identification of studies
We did not impose any language or other restrictions on any of the searches.
Electronic searches
This review has drawn on the search strategy developed for the Cochrane Incontinence Review Group. Relevant trials were identified from the Incontinence Group Specialised Register of controlled trials, which is described under the Incontinence Group module in The Cochrane Library. The Register contains trials identified from the Cochrane Central Register of Controlled Trials (CENTRAL), MEDLINE, CINAHL, and handsearching of journals and conference proceedings. The date of the most recent search of the Specialised Register for this review was 13 March 2012. The trials in the Incontinence Group Specialised Register are also contained in CENTRAL. The terms used to search the Incontinence Group trials register are given below: ({design.cct*} OR (design.rct*}) AND {topic.prolapse*}) (All searches were of the keywords field of Reference Manager 12, Thomson Reuters). The search methods and strategies used for the previous version of this review are given in Appendix 1.
Searching other resources
We handsearched the proceedings of two relevant conferences: 
Data collection and analysis
Data collection and analysis were conducted in accordance with the Cochrane Handbook for Systematic Reviews of Interventions ( Higgins 2011).
Selection of studies
Our search generated a list of abstracts.Two review authors (DG and CB) independently screened these abstracts. A third review author (FMR) was nominated to arbitrate in the event of disagreement. Studies which were not relevant were excluded at this stage. The full text articles of relevant studies identified were obtained. If there was any uncertainty on the eligibility of the studies based on title and abstract, the full paper was obtained and reviewed by the same two review authors. Studies formally considered for the review but excluded were listed with reasons given for their exclusion (see Characteristics of excluded studies). Our search is summarised in Figure 1 .
Data extraction and management
Data extraction was undertaken independently by two review authors (FMR and DG) using a predefined data extraction form (Appendix 2) and comparisons made to ensure accuracy. Discrepancies were resolved by discussion with, or referral to, a third party (EA).
Assessment of risk of bias in included studies
The risk of bias within the study was assessed using the Cochrane Incontinence Group risk of bias form (Appendix 3).
Measures of treatment effect
The primary outcome was a woman-reported outcome, the resolution of or improvement in the symptoms of prolapse (lump or bulge). This can be assessed by standardised, validated patient symptom questionnaires. Given there was only one trial included, the treatment effect from that trial is described below and no metaanalysis of treatment effect was possible.
Unit of analysis issues
The primary analysis was per woman randomised.
Dealing with missing data
Missing data is a common problem within trials, which can bias the results. We have described missing outcomes (with reasons). We addressed the potential impact of the missing outcomes and we describe in the discussion section their impact on the findings of the review.
Assessment of heterogeneity
Heterogeneity was not assessed as there was only one trial.
Assessment of reporting biases
Using the risk of bias form, we assessed for data that should have been collected but were not reported.
Data synthesis
Our aim had been to try to combine the outcome measures from the individual trials in a meta-analysis to provide a pooled effect estimate for each outcome, if the studies were clinically and methodologically comparable. However, as only one trial was included this was not possible.
Subgroup analysis and investigation of heterogeneity
We would have carried out subgroup analysis according to different prolapse compartments (for example upper versus lower) if data had been available. An investigation of heterogeneity could not be undertaken as there was only one trial.
Sensitivity analysis
Sensitivity analysis was not undertaken as there was only one trial.
R E S U L T S Description of studies
See: Characteristics of included studies; Characteristics of studies awaiting classification. See 'Characteristics of included studies'; 'Characteristics of studies awaiting classification'.
Results of the search
In the previous review no randomised controlled trials (RCTs) of pessaries for women with pelvic organ prolapse were identified. In the current review we assessed a further 31 records and found one eligible RCT (Cundiff 2007) and one (Hagen 2011) that is awaiting classification. The flow of literature through the assessment process for the update of this review is shown in Figure 1 .
Included studies
Cundiff 2007 reported a randomised crossover trial comparing symptom relief and the change in life impact for women using ring with support versus Gellhorn pessaries. The study was multicentre and performed in the USA. The trial included 134 women presenting with symptomatic pelvic organ prolapse, stage II or greater on the POP-Q classification (Bump 1996) . Women were randomised to each pessary using computer generated random numbers allocated in sealed opaque envelopes. Neither women nor researchers were blinded to the allocated pessary, but data were coded to permit blinding during analysis. Those women who were successfully fitted were asked to wear the pessary for three months, but if they discontinued prior to three months the data collection was accelerated. Outcome measures included changes in the Pelvic Floor Distress Inventory (PFDI) and the Pelvic Floor Impact Questionnaire (PFIQ) (Barber 2001). The study reported both statistically significant and clinically significant changes in the PFDI and PFIQ. Clinically significant changes were defined as a change greater than half the standard deviation of the preintervention score (Sloan 2005) .
Excluded studies
Studies awaiting classification
One study (Hagen 2011) is being considered for inclusion. Both intervention and control groups had a pessary fitted, with the intervention group also having pelvic floor muscle training (PFMT). This trial is awaiting classification for possible inclusion in the next update of the review.
Risk of bias in included studies
Please see Figure 2 for a visual representation of the risk of bias factors in the included trial. 
Allocation
In the trial, randomisation assigned participants to one of two groups that differed in the sequence of pessary use, and participants were assigned to the two groups with equal probability. Randomisation used computer generated random numbers in permuted blocks of variable size (six to 10) and allocated by sealed opaque envelopes.
Blinding
Blinding of participants and clinicians was not feasible however the trial did code data collection to permit blinding during analysis.
Incomplete outcome data
Attrition rates in the study were very high with only 85 of the 134 women completing the study and some of these had data collection accelerated that is collected before the primary end point of three months.
Selective reporting
The authors described many outcome measures in the methods of the study. These included POP-Q, pelvic muscle grading, assessment of perineal descent, atrophy, erosions, wet prep, PFDI and PFIQ, a validated sexual function questionnaire, and a patient satisfaction visual analogue scale. However only the PFDI and PFIQ and associated subscales were reported.
Bias related to crossover design
One small study published in the literature (Handa 2002) suggested that pessaries may improve the stage of prolapse. Although Handa measured outcomes at one year, the findings did raise the possibility of a carryover effect in the crossover design.
Other potential sources of bias
No other potential sources of bias were identified. Both the POPDI and POPIQ scales and subscales measured statistically significant changes from baseline for both pessaries. Clinically significant changes from baseline were also found in the POPDI for both the ring and the Gellhorn and a clinically significant change from baseline in POPIQ was found for the Gellhorn. However, there were no significant differences in terms of improvement in POPDI or POPIQ, statistical or clinical, in direct comparisons between the ring with support and the Gellhorn pessaries. The Urinary Distress Inventory (UDI) and Urinary Impact Questionnaire (UIQ) scales and subscales showed statistical and clinical improvement from baseline for both pessaries but no difference between the two pessaries. The Colorectal-Anal Distress Inventory (CRADI) showed a statistically and clinically significant improvement from baseline but no difference between the two pessaries. However, the Colorectal-Anal Impact Questionnaire (CRAIQ) only showed a statistically significant difference but not a clinically significant improvement for both pessaries. Cundiff and colleagues did not report the outcomes selected for GRADE, as illustrated in the Summary of findings for the main comparison. 6. Differing frequencies of device review or device change. No trials identified.
Effects of interventions
D I S C U S S I O N
This updated review considers whether pessaries (mechanical devices) are effective in the management of pelvic organ prolapse. The scope of the review has not been changed. Reviews relating to alternative forms of treatment for pelvic organ prolapse are covered in other Cochrane reviews, surgery (Maher 2010), conservative methods such as pelvic floor muscle training and lifestyle changes (Hagen 2011b) and oestrogen (Ismail 2010).
Since the last review only one randomised controlled trial has been identified (Cundiff 2007) . This trial had a high attrition rate leading to high risk of bias. However, the trial was not underpowered due to the crossover design. In this study it was reported that approximately 60% of women offered a pessary would continue with the treatment in the long term regardless of which device they used. This low continuation and high attrition factor should be considered in future study designs.
The use of pessaries has become commonplace over many years without full evaluation of their efficacy in comparison to other modes of treatment such as surgery, oestrogens or pelvic floor muscle training (PFMT). There is a need for trials of the effectiveness of pessaries in comparison to other treatments. There is a need for trials to assess whether early use of pessaries prevents progression of prolapse. There is also a need for trials which address the indication for pessary use and the care of pessaries; at present there is no consensus on the intervals between pessary changes, the treatment of complications, the role of local oestrogens or other concomitant treatments such as PFMT, nor which pessaries are indicated in specific types of pelvic organ prolapse. Despite their common usage, there are wide gaps in our knowledge of the outcomes of treatment using pessaries, which should be remedied with welldesigned RCTs.
Summary of main results
The only RCT reported to date (Cundiff 2007) comparing ring pessaries with support to Gellhorn pessaries found no statistically significant difference in symptom scores (PFDI and PFQI) between the two pessaries.
Overall completeness and applicability of evidence
With only one relatively small, USA based trial, the data lack the completeness to be widely applicable to international practice.
Quality of the evidence
Cundiff and colleagues did not report the outcomes selected for GRADE, as illustrated in the Summary of findings for the main comparison.
Potential biases in the review process
None noted.
Agreements and disagreements with other studies or reviews
The previous Cochrane review did not identify any trials for inclusion. This review provides evidence from one relevant trial.
A U T H O R S ' C O N C L U S I O N S Implications for practice
No good quality evidence from randomised controlled trials was identified on which to base the management by pessaries of women with pelvic organ prolapse. The only randomised controlled trial that was reported highlighted a high attrition rate of up to 40%, which needs to be taken into account in the design of randomised controlled trials of pessaries for pelvic organ prolapse in the future.
Implications for research
There is a need for well-designed randomised controlled trials in this area. Specifically the following comparisons should be made:
1. a pessary versus control, waiting list or no active treatment;
2. a pessary versus surgery;
3. a pessary versus physical interventions such as pelvic floor muscle training (PFMT) or lifestyle changes.
These trials should also evaluate whether there is any additional risk or benefit from the use of local oestrogen therapy or PFMT in conjunction with a pessary. In addition, trials are needed to inform the best ways to manage long term pessary use.
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We thank Sheila Wallace (Cochrane Incontinence Group) for assistance with searches for this review and Muhammad Imran Omar (Cochrane Incontinence Group) for advice on undertaking and reporting the review. Unclear risk "Randomization used computer-generated random numbers in permuted blocks of variable size (6-10)." Initial randomisation appropriate however then patient preference took priority over randomisation. Although these patients were then excluded from the analysis it may affect the results Allocation concealment (selection bias) Low risk "allocated by sealed opaque envelopes"
C H A R A C T E R I S T I C S O F S T U D I E S
Blinding of participants and personnel (performance bias) All outcomes Unclear risk It was not possible to blind patients to the type of pessary used because they were taught to remove them
Blinding of outcome assessment (detection bias) All outcomes
Low risk
The data collected were coded to permit blinding during the analysis of results
Incomplete outcome data (attrition bias) All outcomes
High risk
The study had a high drop-out rate: only 85 of the 134 completed the study
D A T A A N D A N A L Y S E S
This review has no analyses. 
A P P E N D I C E S
